
Warmup
Open up VisUAL and write a program that computes
 (3 + 28 + 19) mod 4

Useful commands:
MOV R0, #1 ; move the value 1 into R0

ADD R3, R2, R1 ; R3 = R2 + R1

Mod is hard in general, but easy for powers of 2.
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By the end of class today, you should be able to:

Describe the relationship between the CPSR and
conditional execution

Use LDR/STR with offset indexing

Use the BL and MOV instructions to implement function calls
Use the CMP and B instructions to implement if/else/while

Be comfortable writing assembly code that does "real stuff".
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Load and store

LDR R0, [R1] ; Load the word at R1 and put it into R0

LDR R0, [R1, R2] ; Load the word at R1+R2 and put it into R0

LDR R0, [R1, #4] ; Load the word at R1+4 and put it into R0

STR saves a register to memory, and has the same syntax



Practice time!

Write an assembly program which reads a value from memory
address 0x1000, adds 10 to it, and stores the result back.



Putting stuff in memory

You can store constants in memory with VisUAL using
LABEL DCD 0xdeadbeef, 0x1234abcd

Then you can reference them by label
MOV R0, #LABEL

LDR R1, [R0]



Conditional execution
Data-processing

cond op
00 cmd

31:28 27:26 24:21 19:16 15:12 11:0

Rn Rd Src2I

25

S

20

funct

ALU

N N

N

2

A B

Result

ALUControl

4

ALUFlags
{N,Z,C,V}



Conditional execution commands

Append "S" to an ALU command to make it set the CPSR

Append "EQ", "NE", "GE", etc. to make an operation conditional

CMP is like SUBS, but doesn't put the result anywhere



Practice time

Write a program that computes the absolute value of a number
stored in memory.

DATA DCD -5

You can store a value with:



Loops

A while loop has the form:

TOP

check if condition is false, and branch to BOTTOM if so

[ body of loop ]

unconditionally branch back to TOP

BOTTOM
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Branch to the the first instruction in the function

When the function returns:
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Functions
To call a function:

Branch to the the first instruction in the function

When the function returns:

And remember where to continue from (R14)

Put the arguments into the registers (R0-R3) + stack

Retreive the result from R0

Save any registers that might be overwritten (R0-R3, R12, R14!)

Restore registers as necessary



Practice time

Write a function that computes the absolute value of a number,
and call it from your main code.



1. No reading/quiz (but you might want 7.2 for your homework)

For Tuesday

2. Homework 6

Submit as provide hw6 by 4:30pm Saturday (4/6)


